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(54) SUBSTRATE TREATMENT DEVICE AND METHOD OF MANUFACTURING SEMICONDUCTOR DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the consumption of nitrogen gas and 
to prevent substrates to be treated from being naturally oxidized or 
contaminated. 

SOLUTION: A batch system CVD device 1 is provided with a boat 21 for 
carrying a plurality of wafers W in a treating chamber. A film is formed on the 
wafers W in a state that the wafers W are held on the boat 21 and a wafer 
transfer unit 30 for transferring the wafers W on the boat 21. A standby 
chamber 3 in which the boat 21 stands by for the carrying-in of the wafers W, 
and a transfer chamber 22 in which the unit 30 transfers the wafers W on the 
boat 21, are separated from each other by a standby chamber 4 and a transfer 
chamber 23. Nitrogen gas G is circulated in the chambers 3 and 22, and the 
oxygen concentration in the chamber 3 is set lower than that in the chamber 22. 
As a result, as the oxygen concentration in the chamber 3 is lower, the 
production of a natural oxide film on each wafer W can be effectively prevented. 
As the oxygen concentration in the chamber 22 can be relaxed, the consumption 
of the nitrogen gas can be saved. 
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X^W£&jf LTzVtmT'MXtZtf-h 2 1 il, 

2 1 (C^x^^K-r5^x^^«^«3 0 i:£<Ix/c 

;Wf-SC v DSB l icfci^T, h 2 l tfS8A»c?# 

5 2 2 fc '#$1^ t^4t \y^z 
3fclc<fcDPB!fe£tu ft*l§3i:&«g2 2££gsil# 
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asst. iiosig^gptfKBufBss^^e-rsa^ 

tcgfi££«*Ti^S&5aagBT*£^T, MIBMP 

gB. 10 

[M*«2] BUfH#«g0^iifi^BUfHS«^K^ 

EHSftTfc!), iflfB««&«Si:iiuISft®gfctfgft 
lcJ:oT^»i:IH«S«nT43t), fro, buI2^p«S^hu 
gB&K&f&tc «fc o TiufBgttflOff HJafcfcf bTPBie 

[M*94] KifB^«Si:tafBS<S^mMi:ttBSgL 20 

idffi«r«sortapo*^nsfif««ns <fc a ic«$£ti 
ciuse 5 ] mim&®ffi£<ommm&& 2 0 P P m 

i»HutB$aag<D®SHI±tc^fi!c^tiTBufBS«^g|5tf 

m}mmxic'imtz>n.®%ft®m<D®.mm&t. mib 

[00 0 1] 40 

«INI*&flM9® C V Dm&f& btc <o ^mttWHL 

[0 0 0 2] 
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v^Tti, *«yi<D$x/Ntf*+y7 (SttMBWSS) c 

*nMpffit* + y ^»Keftt»3i*nTv»s f o 

UP (front opening unified pod <, tTF, KtV 1 
[0 0 0 3] ^lAO^iJTtLT^yWifflSn 

Lft*bt> SMIgB#f&fi£tl3*U->;l/-A 

5o ^CT\ «ifiOlH6flLa»llK43V>TH:, ^x/n© 
[0 0 0 4] fie^OCtDSoaWiSB^^TV^ 
6-7 7 1 5 2€*3«kO r #W¥7-2 9 7 2 5 7-J§#& 

y7r*-bv MRttS«*ilSGttU Wfc tf- M#$£ 

COS**. #-hfif«?Slfflfe«fct;^-y7r*-fey mk» 
£<Drt»*S3B#*fc J: OiMilcIStS c tic «fc 
^x^^^itf^WT'OeWb^RSitL/c 
8MSt • C V DgB*«£nTV^ 0 

[0005] a»fto>>xA**n*«»L 

I F (standard mechanical interface ) #7 K-Srffiffl 

tfcSffiiaasBT-fe^T, mm-\<omx\cMLr^ 

glif S * x/ N&KSBtf^B S ftfcffiffil i: £343: L ft 

js loo * y - >;b-i»o»»a%«a-r sctm 
sas&agBfrW^nTi/^o 

[0 0 0 6] 

fctt*<D»^aSBfi: fei/>Ttt, ^xACg ^^ibM 

[0007] *mi<D3m*. mm#x<Dmnmzm\ 

[00 0 8] 
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LtcVimx-wmiDffluzm t xmxt z mmm 
zm%Mimmm<Di£mm±KB&i<nxmmMmum 

[0 00 9] g&EgM£fifrf S^JaSSSfcfcttS 10 

x. mmmwtm<DMmm&z&wmwm<DMmm&& k> 

[0 0 10] 

m\mLxmm?z>« 

[ooi i] *nmv>KMK*>^x, *%wicmz>m& 
mmmwtt, ^m&mwvm&fi'mch-Dxvx.^tt 30 

Mft«ttft L/c t> SfeHH^Ilitll© C V Dfi^^L 
ffl (OT, MyfSCVDgIfc^9o ) tbTffieg? 

nn^„ do^-7f-scvD^ait*3v>T 

nt^§„ J^TO^tC^^T, tu&fefr&0 2 

ttmmttZo #>y 2MtfHu 

*y-yx7xxy h 6 ZBifittL *<DE3tM+1tt> 
^-)x/^tgS3 0©x-b^-*ffl!l*v£ili:-r£o 40 
[0 0 1 2] 0 1 ~04{C^nTl->5«tptC, 
5£ C V D SB 1 ttSiiPMRHSVIc «t o Tit/j tt©ffi»# 
K«SS2nfc1£tt:2*fll*.T^So Ktt2©rtgSfc:*Stt 

ffilH*«fiE-r 3 >v< 4 # 

■v y/<; 4 ©Mffiiitcfiy- h 6 1 j: oTwrasns ^x 

HBBBlCttfiWfjfiWiFfciiLT*- h 50 
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4 OrtSBlCtt LTtH UAn-r *fe»0«^jS*P 7 P,fl 

sjntst), a»«pK»i, «^as*p 7 «y- h 8 e 

cfc^THflSStl-CVSo 02fc^SftTV5J;5fc, ft 

*5<fctfgf^s i o g 3 *«Bi-r * 

[0 0 1 3] m K 03*3^t/0 4tC^$nTV''?. ( ta 
e*2©aJSBB(D±fflSK:ttl:-^ax.y h l 3tfg 
iI/jftElg*ttft&ftTfc!K H-^axyh 1 3©rt 
Si5lC«±«^fflaLT4S*?^PLfcRtSi»ttcDyo-feX 
4^|S|^F , 3tcSHB?nTV^o yn-trxf-a 

T*5 0 , vx*-il/ K 1 5 l±#$S^-r >A 4 ©^#g 

jsitfSft 2 ©tragic ^n€np^?tircvx^-;u 

ftiti/^o vxjfr-yU K 1 5Eti7n-fe7.?-;i-7l 
4©RfS*ffi»fc«fcoTfl3l«Sn;fc*yiSl 4 a(C, ML 

MWl 7i:*^?nTt>5 0 4© 
JpP£LT©vx*-;l/K l 5©T«MPtti/-vy* l 

[0 0 14] Hife«fct/02lc^*nT^SJ:ak:, f$ 
$g 3 fctttf- h hxu^-* 

i 9*^fi?nTi3»5, mm%m*tegmT5i)\ x- 

i:, 2St)*»i;«Kff|!iaS£«^«n/c»PWI5tf 1 9 a 
££fi§*.Ti^5„ fcfc, 3£»>fci;*fci:£|SWW *:©«£• 

[0 0 15] ^-Hl/^-? 1 9 ©#?P$g|$ft- 1 9 a© 
5feffigp©±ffit(iv/-;I/++ -y 72 0 
6hTi>5. '>-;l/++-y7 p 2 ott^n-bzf-a— 71 
4©JpPlcS:5vx*-;l/F l 5©T4HMP%S'— 

(*HM©0ST*(iH*) Ox/n (StfO ffiJfgPtt* 

T\ 7a-tXf-a-7l 4©^a^l 4 afcWLT^- 

[0 0 16] 01 H24lC;SS*lTV3«fc3fc, Si*2 
©ffliSf - + 4 ottMflMic (i •> x/ NgfBMtf 

do) 2 2*JBjSLfc»KS^+>^2 3««SllSnT 
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[0 0 17] @112 2£fitf-F2 licMLt^XM 

A^lgg3 0(in-^g-7^faX-^3 !*«*. 
TfctK n-^J-7^ii-?3 ll4±ffifcS«* 10 

■B:S«k5K«fiR*nT^«o *-yx77*f-aX-* 
3 2®±ffilCtt$-Ux77*? L aX--*3 3 6<RK£ 

nr*3t». m-uxr7^^iX-^3 2i,tm~v-7 

3 4*^aaiISnTl3D» SZ'Ji77ffaI-?3 3 
finite 3 4 9 t«fiS2tlTV>So 
^§»S3 4{Ctt^XMW*T*^^lt-r5^^— *f 3 5 

BsnT* s Ffctt&tt»*5n-tvs. *x^egB3 

0 (i& K> fe CSB^tc * ^ TWiasn^x U^-* 3 6 

[0 0 18] Bl~H4fciS2ftTl^5J:5fc» 
^+>M2 3©jEiiCtt!>X/\%gti2 2{C#LT 

jfiASStb-r5fc»o»>xMjRAifmp4 o^-jfif, aa 

•y"XMifiA»WP4 0. 4 0C(4-J*O3K-y F*-77 
41, 41 3b^n€4i«W* tiTV*. #>y F^"— 77 

4 1 ttV>-rhfesl?'y FPfc^Bf SlcB^H 2 WM 30 
£4 2lc«B2nfc^y FP©*+y7%*!tf-f5*+ 
^7«Ifi1i«4 3i:^ffix.Tfc't>, es^4 uzwmz 

fttztfv FP©*+-y:/**+-y7MW««4 3KJ:-=> 
T^flK-TSCttcJ:'?, *-yKPOxA|liUnn4 
BSISrrsJ^KftoTi^So *fF*-7t4 1 ©SB 
&4 2fc*JLTtt3l?v FP2>\ «f 3#<y F4R££B 

5 6t«toTflt\*J:tfllfitH*ti*J:5K:a-3TV>«o 
[0 0 19] B#2 0iEiiifiC«3j?y KJRX»mP5 0 

^ff(*2ort^%«ar*«j:5tBiiRsnr43?), #-y 

FBABHJP5 0t,t7U>hi'*V$5 UC&iXmm 40 
«n«J:5lC«:oTV^, ffif*2 ©JEffiig©#>y FBA 
aWP 5 0©¥fu£tt#«y FXx— >*5 2**»«*nT 
fc*K #-y HXf-i >s5 2tt#>y FP*t»SnTffi« 
^to**HffrSJ:5K:«J««nTV>«o #-y FPtt* 
y FXr-S/*5 2©±£Igrt«&£B (H**f) lc 
£oTjSA£n, froSfe, #<y F*r-3>5 2©±fr 

[0 0 2 0] II, 03}3<kt/ia4U:^£nT^5<fc3 

fc, B(*:2rtoia«^ifii©tt«f*gpt43^s±ajictt@ 

3Si£#'y Fffl 5 3 tfKBSftTfc *) > @igS^>y Fffl 5 50 
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5c -T«:t)-5> @KSO#*y F«5 3«&«Sf-*>^ 
2 3 ©±lCgWC3£K£nT7j<¥ffirtT«Ie|$££ftS 
5ft 5 4 5ft5 4 fC±*TJjg©&<uB£fc^T$*t 

*c3a*«nftWRtto«Bft5 5 fc*«*T*o, rat 

[0 0 2 1] BH~H4K^«nT^S«fc5K, B#2 
ft©#-y F*f— 3>5 2 tEHES^y Fffl 5 3*5<kl/# 
<y F*-774 1 ©ttfi&4 2 t<D®Klt#>y Fflg&g 
B 5 6 jbOTSnT* tK #«y FfiSiSSB 5 6 fis]? <y F 
2 i:@eiC^7 Fffl 5 3 fc©|ffll3«fct/|lH6£ 
#>y Fffl 5 3 i:#>y F*-774 1 ©i£B£4 2 fc©H 
T#»y FP*«B£*««fc?K*j£SftTl^S. -fafe 
5, tf-y Ftt£gtt5 6ttffi(*2©ffiBO±fc:fc&^FiSi 
Kft»«nfcUx77^f-aX-*5 7i:, 0-77* 
fiI-?5 7K«toT£SSlfilKSH(|$ns*-y Fx 
b^-?5 8£, #«y FxU^-£5 8©#P$#5 9fc 
«kt>T$fif*nfcn#«y H7-A6 0£, D#>y h7- 
A 6 0 ©««clfc t) fttt 5 ftfctf -y F«JtSB5« 6 1 t 
*fflM.T43»K P5p-y K7-A6 0 ©*«*: J: S # -y F 
««fg|5tt 6 l ©=&7t©8Wfc <tot#7 F P £Tfr 

[0 0 2 2] H2iC^nTV^«J:9lC. ft<*2 

rttfe^S#«y FB3ISB5 6©^<y FxU^-^ 5 8 
fcfi3*fiBtctt^U->x7ax-y h 6 2 ^RBSftTfe 
^U->x7nx*yh6 2tt^U-yx7*B#2 

[0 0 2 3] *lc, *5Bfl©-HJIS©«88tfliSi|m# 
SB©S3g?3S©1fi!!lST-fcS^liXg^, Mie«fi!c 

[00 2 4] 01-04 le^SnT^SJ: 3 tc, #-yF 
P*^>y FT.x-^5 2fc«f&*n*fc, 4^-y F«A« 
UJP5 0i!)'7CiVbv'+'^5 1 tJ:-3TIBtt«ti, ^ 
>y F7.t—>"5 2©±©>K<y KPtt#v Ftt&Stff 5 6 
©^•y l KioTJS^e.n, B&2©?9 

gB^-H-y F«AlfifflP5 0^5)ffiA$nSo SSA^nfc 
#«y FPttHie^-y Fffl 5 3©Ji^$tlfcfflffi5 
#-y FBHSSB5 6KJ:oTi»iWtflK5«nTStta 

[0 0 2 5] ElKSsK'y Fffl 5 3©Jg^©ffl«5 5fc- 

T»i/>^^n, -?3©#-y f*- 774 ncae^^nr 

«B#4 2t»K*ns. c©IS, 4?-yF*-774 1 
©9XMjBAJ8tbP4 0{i++>y7#ffli«l«4 3lCcfc^ 
TP^U^nTfcD. £«£2 2EttS*;!rXGtf|ft«B 

Ttii^nrv^o ffcfrts, ^«S2 2©i?^gS(i2 
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oppmOTi:, g#2<7)i*igi5 (xsmmfQ v&mm 

8.*. t» feiStf6< RJ&S nxi^S. 
[0 0 2 6] mWl34 2lCtl^nfc*7 KP«*©BB 

ASSttiP 4 0 owo^agptff utv s ft 3 i: i: K . 

2 2fcli8ilS#*Gfff&SRS2 4fcJ:tfJ*£Hff2 51CJ; 10 

miia ( i p pmixv) imwm2 2<D®mmm (2 0 

6 LfcRL 2 2 3b^«MS 3 ^mmHWffi. 
A-T5 c i: stm 3 ©BtfSjgfi©i>»£{6MTS 

fcft, '&wm3Kmzmm#xG(DM.m*&mm2 2 
orta5©E*%»iss2 2orta5oE*«i:t)ti«<ttJf 20 

[0 0 2 7] KPfciBHflSnfcttlMfc©* 
iAWIWinitai3 0©^— 9*3 5lCtoTJ8 
v^lfc&ft, *XMffiA«HttP4 0fr&&i8S2 2lc«*A 
2ft3 0 H^T, &«S2 2£#$SS3i:W2J?>Kiii 

Sfc£ft> y-r— 9*3 5ic<}:oT{SJi2ftf;:*xM\AW>} 
x^»A»tfin5fr&fS«S3'\»A*ft» jK— b 2 1 

[0 0 2 8] C ©Eg, 3 ©rtgB©E*J »«S 2 30 

2©fi»©E#<J:9fcHK<lt8SftT^3fci^ 
2 2©»B§i (*«*^»B«i:LTdty«*XG) ft 

mwm 3 (ommmmimmm 2 2 ©i?st©jfi * 5 1«< 

4©Wi>'+7? 1 8fC<fcoTffli;e>ftT 

1^3 yutxfa-^i 4 ©saasoutt^*^ 
x/\wk:R{£-f&fifti/.h£v\> Lfctf^T, ^x^wtc 

[0 0 2 9] #-h2 lK^XMW*S»titl/TS*lx 40 
fc^ — 9*3 5«, ">XM«AlRttlP5A^»«S2 2 
K*x^«S«3 0©fl*K:J:oT3l*KSft«. W 
P$> Bul2->x/N^icSS3 0©ftgjtf*t 9512ft 3 ci: 
-^©*7Ht-yt4 10il^4 2 0±0 
sl?y F P©£T©^x/nW##- I- 2 1 fc«&St*£ft 

TtT<o 

[0 0 3 0] £©-£ (±a$ fc8T8) ©#•> F*- 
79" 4 l tfeH-S^x/^fgBS otiS^XAOt: 

-h'voitwffiwc, m (ra*fctt±a) ©#? 

F^-79" 4 1 KttEHESsK-y Fffl 5 3 1i>t>m<0#v F 50 
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*T£ft5» £©<£?{;:{&£©#•;/ F#-79- 4 Ucfei/-> 

xmmmtmnwiiznx^t, -Jj<d#v f*- 

^4 UC:fctt3^XM©tf-h^<Dg«fFSI©&S7£: 
Hftfc, flWf©#y F*-79- 4 He -fey h^n/c^-y 
FPlCOV>T©«>X/\;gitgB3 0ti5«>X^©ip- 

x/^f£g3 OttjR-y FP©A§Af^mcov>T©^F 

*mmLx$m?%cttfxz%rciib. ^7«cvd 

=g§ 1 ©*;l/-7-y hZMtbZCttfXZZo 
[0 0 3 1] W±©«fc3fcLT : F»iij££ftfc«d&©'> 

iaw^jk- h 2 1 icsa^n^ts h 2 1 

1 4©«M1 4 alciSA (#-bn— tV>$0 £ti 
§o c©H, £^2 2fcft*g3fc©lffl*tttt*HBI 

t burs tut •> x/ NSSAasm p 5 ay- h 6 1 <t o tea 
c p.nrfc 0 , 3 \c immfiTs g 9 *> ± 

tfSFStSl 0lCcfcoT^ffi$n5ili:tJ;-pT3 ; E^^n 

»«««/h*V>fc», #^3^©g*^7.G©gitji»^ 
/Jn? < Hm L T fc ^}S?gJS^fg < Stiff S il i: tfT't 
3o LfcJb^T, aSAtc^bT, 7 ,, n-tr7 > ^a.-^l 4 
<D*PPtf>'i'-y£ 1 8CJ:t>TMa?nSCi:t<tt), 
-i7X/NW*^P-feX^a-^l 4©jaagl 4a*>£© 

[0 0 3 2] Sfc, C©«fc5K:LT^f*M3K:ff»!8:S 

n^x g xrif^^g 9 ±t;»scB i o t x o T#teia 

[0 0 3 3] t£ZX\ #-hXU^-^ 1 9<D&Dfc 

mmu&it^s.TX2 6oxx$,^,rcisb, 2 6o°cj^ 

ftfioltili) -r § c i: tc J: -> xMwm&m. 
u ^ x/N©w«sft©JSHKaso *nss©m^c*3 

i^Ttt, ^rfllS 3 t»3lfcsaaS3!fX G 9 *3 J;t>* 

BfMSi OtcJ;^T^lcijitji^-a:§c:i:lc<j;0^ #-h 

[0 0 3 4] #-h2 \tf±micM?%>i:, :K-h2 1 
^{S+f Lf">-/l/*+ -v^2 0CllOHaaitf7X* 
-;l/Fl 5©JPP*->-;I/«IRKfflar«fc«>, 7°P-fe 

x^a-^i 4©jiaasi 4 atts«BKiai;5nfc«» 

[0 0 3 5] ^D-feXfa-^l 4©Saa^l 4 a*^ 
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[0036] ^£>mm$nrzm®m$t>mmz>t, * 

-K2 ltf#-hxU^-* 1 9{C<fc-=>T~FP££ft3il 

MU !J«l3lCtt«^GjWtt5[tfp9 43±lfl*»*l 10 
0 fc <fc o TSit)I?ft 3 c E J: *> 3HS$nTK}RiBfi3b^ 
(S < fflJ * £ ft T v fc 16, o fe * x; svjt>mm 

S3fc*fflSftTt>, 9x/NWEg$I&{l:IIff£jj&£ft 

soiiB&itSftstfcfc&a. 

[0 0 3 71 fifl«S3K«a«ftfe#-h 2 i osaa^r 

otMjnSo ^xMw^m^oSKEitK.?,^, ^ 
a^3 mmm.2 2 t^tt^snsEF^s^ftfc^x^ 

£x/N$icSB3 0<D^— !f3 5*^x/NffiA«StHP 20 
5fcifA£ft, #— H2 lfcftfcfSftfcS'XMWjbVy* 

m£ftfc£xMWtt*x/\l*A»mn5*»58«32 
2^\*tHSft, #7K*-^t4 1 fcfcl^THttStlT 
^fcjflv KPCSA?ftTiRiffl?ft5 0 COlStt,, & 
®m 3 ©F<3g|5©E*J)bM£itS 2 2 ©fig|3©E*i <t t»iS 
<»«FSftTV5fc«>, &©§2 2©HBM 

^BSit^n^o -ra^, ^S3©s^ssf±^«s 30 
[0038] w±©i 3.k LT»?fs«tao«raia*o"> 

XMWtfiKWSftS t . 4**y KP y K*-^ 4 1 

4 1 ©«B£4 2fr5EHg*J*y F«5 3©H££ft 
fc«HR5 5lC$y K»aS»«5 6K±oT«3S*ftT- 
BJWfc«BSft5. 40 
[0 0 3 9] «±©$&g^#£x/NW©3j<- h 2 1 frtb 
<DWtm (f^ft-^V^) ffSlOBt.. #-h2 1 
tf/Vy fj511Lft>>XAWO«-^0<i?7 H P 
tiR^-r5^XAW©ttlSJ:0tHfgt^v>fc«), 
£©#>> FPtf±T©#-y F*-^4 K 41 tc£S 
Ktf-y K1BSSI&S5 6fc«fcoT»*>jBUJtt&*ft5Cfc 
IC&£ 0 CO*&Cfe» CkaSfcttTS) ©#>y 
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